We report a case of chest wall abscess caused by Mycobacterium bovis BCG that arose as a complication 1 year after intravesical BCG instillation. We identified M. bovis BCG Tokyo 172 in the abscess by PCR-based typing of Mycobacterium tuberculosis complex and analysis of variable number of tandem repeats data.
CA). PCR deletion analysis was done to make use of MTC chromosomal region-of-difference deletion loci. Three primer pairs (amplifying the Rv3877/8:RD1, Rv1510:RD4, and Rv3120:RD12 loci) and an IS6110 (MTC containing)-specific primer pair were selected and run in separate reactions (5) . In MTC members, both of the elements RD4 and RD12 do not exist in M. bovis and M. bovis BCG. The RD1 element is present in M. bovis but is absent in M. bovis BCG. In PCR fragments of strain M9, the RD1, RD4, and RD12 loci were not detected, but IS6110 was found, as in M. bovis BCG ( Fig. 2A) . These results indicate that strain M9 was M. bovis BCG.
Variable number of tandem repeats (VNTR) typing was also done to compare the allelic profile of strain M9 with that of M. bovis BCG. Tandem repeats are about 40-to 100-bp DNA elements that are often dispersed in intergenic regions of the MTC genome. These structures evolve slowly in mycobacterial populations (14) . VNTR analysis was performed with 12 primer pairs from the Japan Anti-Tuberculosis Association (JATA) that amplified the following loci: VNTRs 0424, 0960, 1955, 2074, 2163b, 2372, 2996, 3155, 3192, 3336, 4052, and 4156 (JATA1 to JATA12) (8, 10) . It was found that all 12 tandem repeats from strain M9 (0,2,0,3,3,1,5,5,3,10,5,1) were identical to those of M. bovis BCG (Tokyo 172) (Fig. 2B ). Strain M9, possessing allele 10 at the JATA10 (VNTR3336) locus, differed from the Connaught strain, having allele 11 (13) . Thus, the final diagnosis was a chest wall abscess due to M. bovis BCG (Tokyo 172) that arose as a complication at 1 year after intravesical instillation of BCG.
The patient was treated with a four-drug regimen of isoniazid, rifampin, ethambutol, and pyrazinamide, as well as surgical intervention. Although M. bovis BCG was found to be intrinsically resistant to pyrazinamide, a regimen including this drug was selected before M. tuberculosis was excluded and M. bovis BCG was identified. The anterior chest wall lesion was cleared 3 months after starting treatment. Since then, the patient has not visited the hospital for follow-up.
The Mycobacterium species that cause human and animal tuberculosis are grouped together within the MTC and include M. tuberculosis, M. bovis, M. africanum, M. microti, M. canetti, M. caprae, M. pinnipedii, and M. mungi (1, 4) . These species are closely related mycobacteria that exhibit remarkable nucleotide sequence homogeneity.
BCG is an attenuated derivative of a virulent strain of M. bovis. It has been used as a vaccine against M. tuberculosis, as a recombinant vehicle for multivalent vaccines against other infectious diseases, and as immunotherapy for cancers (3, 7) . Disseminated BCG infection after vaccination most commonly occurs in the setting of human immunodeficiency virus infection or other causes of immunodeficiency (15) . Various complications and adverse reactions have been reported after intravesical BCG instillation as treatment for non-muscle-invasive bladder cancer (6, 11) . Fever, hematuria, and cystitis are common adverse effects, while extravesical complications are considered to be rare, and a chest wall abscess like that in our case is extremely rare. To our knowledge, only two cases of subcutaneous nodules arising on the chest wall after intravesical BCG therapy have been reported previously (2, 9) , but detailed molecular analysis was not performed in those cases.
In our case, we identified M. bovis BCG from the chest wall abscess by PCR-based MTC typing. The negative IGRA result which we obtained in the initial stage was correct because M. tuberculosis antigens were not present in BCG. We also confirmed that strain M9 derived from the abscess was identical to M. bovis BCG (Tokyo 172) by comparing the allelic profiles obtained from VNTR typing. Thus, the abscess was diagnosed as a complication of intravesical BCG at 1 year after instillation and antibiotic therapy was performed successfully based on that information. PCRbased genomic typing methods like deletion loci analysis and VNTR typing were mainly developed as tools for transmission surveys and population-based retrospective studies. However, genomic information can also be useful for clinical diagnosis and patient management. These techniques are also applicable to patients with MTC infection, including cases of dissemination, relapse, or exogenous reinfection.
